CHAPTER II. ALLOYS  OF   GOLD.
Introduction.—Gold can be made to alloy with, almost all other metals, ^but most of the bodies thus formed are of little or no importance to metallurgists. The binary alloys of gold with one other metal have been studied in a number of instances, but little systematic study has been devoted to gold alloys containing three or more metals, although the metallurgist has to deal chiefly with these. In the following pages the binary alloys are described successively. As the effects of heat on alloys are most readily expressed in equilibrium diagrams, an explanation of these is given below.
^A thermal equilibrium diagram (see Fig. 16, and also Tigs. 17 to 24) expresses in diagrammatic form the temperatures at which physical changes take place in alloys. Bach of the figures shows the equilibrium diagram of the series of binary alloys formed by gold with one other element. The principal physical change is that of melting or solidification. The liquidus curve joins the points, giving the temperatures at which alloys of different compositions begin to freeze or solidify. As the temperature fa]ls (on a vertical line from a point 011 the liquidus curve) more and more of the alloy solidifies, and solid and liquid particles exist side by side. At length solidification is complete, and the curve joining the points, giving the temperatures at which this occurs, is called the solidus curve. Each alloy has a liquidus point and a solidus point. The interval between them is usually called the pasty stage. In a pure metal, or in a pure compound of two metals, or in a eutectic alloy (mother liquor which has the lowest melting point of the series), there is no pasty stage, and the liquidus and solidus points coincide. The solidus poinfc is that at which a metal on being heated begins to melt.
The equilibrium diagram gives some further information. Fig. 16 represents a form, of such a diagram, giving the solidus and liquidus curves for two metals, M and JST, and all their alloys. Starting with a mixture represented by the point X, all the material is then molten. If it be allowed to cool gradually, the reduction in temperature will be represented by the line X P. At P crystals of composition represented by the point Q will separate, and temporary equilibrium will be established between these crystals and the melt at that temperature. By the separation of these crystals the melt-becomes richer in N, and the freezing point of this remainder of the melt is lowered. On further cooling, the temperatures at which crystals begin to separate will tend to follow the line P E—the liquidus—while the composition of the crystals separating will tend to progress along the line Q T—the solidus—but such effects are attained only if the rate of cooling is extremely slow.
Similar conditions will prevail on the branch of the curve, which starts at the melting point of the pure metal N. At E, where the two branches meet, the melt will solidify as a whole. The crystals in equilibrium at the),     .        .        . J	20 hours. 1 hour.	15° C. 70° C.	0-003 •070
